[Effectiveness of metformin in prevention of development of hyperglycemia and neuronal damage caused by ischemic stress].
Hyperglycemia is a known exacerbating factor in ischemic stroke. It has been reported that hyperglycemia and post-ischemic glucose intolerance can develop after stroke and be involved in the development of neuronal damage, as we described previously. Here, we focus on the effectiveness of metformin, a hypoglycemic drug, in preventing the development of neuronal damage using the middle cerebral artery occlusion (MCAO) model mice. 5'-AMP-activated protein kinase (AMPK) is a serine/threonine kinase that plays a key role in the hypoglycemic effects of metformin. Recently, it has been reported that centrally activated AMPK is involved in the development of ischemic neuronal damage, while the effect of peripherally activated AMPK on ischemic neuronal damage is not known. In the liver, AMPK activity was not affected by MCAO, while the administration of intraperitoneal metformin (250 mg/kg), an AMPK activator, significantly activated hepatic AMPK and suppressed both the development of post-ischemic glucose intolerance and ischemic neuronal damage without alteration of central AMPK activity. On the other hand, the administration of intracerebroventricular metformin (100 µg/mouse) significantly exacerbated the development of neuronal damage observed on day 1 after MCAO. These effects were significantly blocked by compound C, a specific AMPK inhibitor. These results suggest that central AMPK is activated by ischemic stress per se, although peripheral AMPK is not altered. Furthermore, the regulation of post-ischemic glucose intolerance by metformin-induced activation of peripheral AMPK contributes to the reduction of cerebral ischemic neuronal damage.